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ABSTRACT

The nutritional potential of five wild edible fraitof the plant e.g. Debregeasia longifolia, Heli@eatica, llex
venulosa, Rhus semialata and Spondias axillarilected from Meghalaya state in India were evaduhby
determining proximate and phytochemical compositiimese plants are used by the local people dfhdiaya
state in India as their food. The present studyeated that for different plant species, the cruatecbntent ranged
between 1.0740.05 -7.3940.02 % . The crude promintent was determined high in the fruits of Deeasia
longifolia (11.9940.04%) and Rhus semialata (7.8&%®%) while the available carbohydrate contensvigghest
in the fruits of Helicia erratica (88.9640.07%). €henergy content ranged from 342.1540.13-419.0930.0
kcal/100g in the various wild edible fruits. Amotig various macronutrients estimated in the plsatples of
different wild edible plants potassium was preserhe highest quantity (2.9840.21- 20.4610.11 rgyfbllowed by
calcium (2.0640.15-19.49+40.18 mg/g) and sodium 7@1009-0.8140.02 mg /g). Micronutrients, such iasn,
zinc, copper, manganese and magnesium were analyzbd different plant specimens. The resultdatis that
nutritional values and mineral contents of theaétér under investigation were richer than that loé ttcommercial
fruits and could be used for nutritional purposeheTpresent study also gives an account of ethnobmzth
importance of the wild fruits under investigation.
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INTRODUCTION

In most developing countries the wild edible plaarts good sources of food and provide adequagt &\nutrition
to mankind. These wild plants serve as an indisgaesconstituent of human diet supplying the bodi winerals,
vitamins and certain hormone precursors, in aduitoprotein and energy [1]Due to the rich source of minerals
and vitamins the wild edible plants can redueeribk of diseases like diabetes, cancer, coronary hesetsi,
neurodegenerative ailment [2].

Meghalya is a small state in north-eastern Indiaoimprises of South Garo hills, West Garo hlast Garo hills,
West Khasi hills, East Khasi hills, Ribhoi and JairHills districts [3]. The forests of Meghalaya provide a large
number of plants whose fruits, seeds tubers, shetotsnake an important contribution to the dietttué tribal
people. These plants also provide some useful ptedike medicine, fibre, fodder, dyes etc [4] . large part of
the region is botanically under-explored or eueexplored. The local inhabitants survive on ta@diagriculture
and local products of plant and animal origin. Erea is, thus, very interesting ethnobotanicaly [ Though
several investigations has already been done onttritive properties of various types of ediblddyplants in this
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area, much still need to be done. The study of wiible plants is important not only to identifyetipotential
sources which could be utilized as alternative fbotlalso to select promising types for domesticati

The present communication deals with the analykithe fruits of Debregeasia longifoliaHelicia erraticg llex
venulosaRhus semialatand Spondias axillaris¢ollected from different market of Meghalaya statelja for their
nutritional composition and mineral contents. Thainmtarget of our research was to find out the itioral
potential of these wild edible fruits. The tradital use and ethnobotanical importance of thes# plas also been
mentioned.

Debregeasia longifolia(Burm.f.) Wedd. is known as Jallatyrsim in Megha State, belongs to the family
Urticaceae. The tender leaves are boiled anahtakdood. The fruits are eaten by birds [6].

Helicia erraticaHook.f. is known as Soh Priam Khlaw in Meghal®jate, belongs to the family Proteaceae. The
ripe fruits are are eaten raw.

llex venulosaHook.f is known as Soh Phoh Khlaw in Meghalayatesthelongs to the family Aquifoliaceae. The
fruits are eaten raw and also cooked as vegetable.

Rhus semialataMurr. (Anacardiaceae) is a deciduous tree of nadstern India. The fruit of this plant is
traditionally used to control diarrhoea and dysgn{€]. The small sour fruits and seeds are grounded tcemak
chutney. The seeds and fruits are also soakedtervi@ few hours and the water is taken to geefétom gastric
problem. In Meghalaya the fruits of this plant ikvn as soh-mlum or sohma.

Spondias axillarisRoxb is known adieng-Salait in Meghalaya state, belongs to thuilfa Anacardiaceae. It
commonly grows in lower hill forest. The fruit isastly pickled for future use and also eaten fré&h [

EXPERIMENTAL SECTION

Plant materials

The five plant materials e.g the fruits@ébregeasia longifoliaHelicia erraticg llex venulosaRhus semialatand
Spondias axillariswere collected from different tribal market of Meghadagtate, Indiaon December 2012 and
authenticated in our office. The voucher specimeere preserved in the Plant Chemistry departmenuobffice
under registry no BSITS 55, BSITS 62, BSITS 59, BSK57 and BSITS 52 respectively. The plant parsew
shed-dried, pulverized and stored in an airtighttaimer and proximate composition and mineral eots were
carried out in our laboratory

Estimation of ash

Five gm of each sample was weighed in a silicaible@nd heated in muffle furnace for about 5-& BGJFC. It
was cooled in a desiccator and weighed. It waseldeagiain in the furnace for half an hour, cooled aeighed.
This was repeated consequently till the weight beraonstant (ash became white or grayish whitejghvef ash
gave the ash content [9] .

Estimation of moisture
Two gm of each sample was taken in a flat-bottosh dind kept overnight in an air oven at 100-1101G€ a
weighed. The loss in weight was regarded as a measunoisture content [9].

Estimation of crude fat

Two gm moisture free of each sample was extracitpetroleum ether (60-8G) in a Soxhlet apparatus for about
6-8h. After boiling with petrol, the residual patmwas filtered using Whatman no. 40 filter paped ahe filtrate
was evaporated in a preweighed beaker. Increaseight of beaker gave crude fat [9].

Estimation of crudefibre

Two gm of moisture and fat-free material of eacmgla was treated with 200 ml of 1.25%3®,. After filtration
and washing, the residue was treated with 1.25%HNdOwas the filtered, washed with hot water ahdrt 1%
HNO; and again with hot water. The washed residue wiad th an oven at 18Q to constant weight and cooled in
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a dessicator. The residue was scraped into a pighea porcelain crucible, weighed, ashed at’65@r two hours,
cooled in a dessicator and reweighed. Crude fibntemt was expressed as percentage loss in weigbhition [9].

Estimation of crude protein

The crude protein was determined using micro Kjeldamethod. Two gm of each sample compound was
decomposed by digestion with concentrated sulphaeid in the presence of a catalyst, ammonium siépis
produced. An excess of sodium hydroxide solutios a@ded to the diluted reaction mixture, the libmtammonia
was distilled in steam and absorbed in a measwesks of standard sulphuric acid. Titration ofagidual mineral
acid with standard sodium hydroxide gives the egjeit of ammonia obtained from the weight of thmsia taken.
From this the percentage of nitrogen in the comdozam was calculated. On the basis of early detettioins, the
average nitrogen (N) content of proteins was fotmbe about 16 percent, which led to use of theutation N x
6.25 (1/0.16 = 6.25) to convert nitrogen conteta jprotein content [9].

Estimation of available carbohydrate
Percentage of available carbohydrate was given1}0 — (percentage of ash + percentage of fatreeptage of
protein + percentage of crude fibre) [9].

Estimation of nutritive value (energy)

The three components of foods which provide enargyprotein, carbohydrate and fat. One gram caxdraly and
protein yield 4 kcal energy whereas one gram fiyd kcal energy. The energy content of each gantples were
determined by multiplying the values obtained footgin, fat and available carbohydrate by 4.000%6d 4.00
respectively and adding up the values [9] .

Estimation of mineralsin plant material

Plant material was taken in a precleaned and cothgtaeighed silica crucible and heated in a mufflenace at
400°C till there was no evolution of smoke. Thecdole was cooled at room temperature in a desiccabol
carbon-free ash was moistened with concentratepghstit acid and heated on a heating mantle till €snof
sulphuric acid ceased to evolve. The crucible wiitphated ash was then heated in a muffle furnaé@@tC till

the weight of the content was constant (~2—3 hl @nam of sulphated ash obtained above was dissaivE00 ml

of 5% HCI to obtain the solution ready for deteration of mineral elements through atomic absorption
spectroscopy (AAS) (AA 800, Perkin- Elmer German$jandard solution of each element was prepared and
calibration curves were drawn for each elementgusiAS [10]. All assays were carried out at least in triplicanel
values were obtained by calculating the averaghret experiments and data are presented as M8aivi

RESULTSAND DISCUSSION
The edible parts of fresh plant materialg the fruits of Debregeasia longifoliaHelicia erratica llex venulosa
Rhus semialatand Spondias axillarisgollected from different places of Meghalaya matkate a relatively high

moisture content when compared to ash, crude prateide fat, dietary fibre and available carbohyeicontent .

The proximate analysis of the nutritive contentdied fruits are depicted in Table 1. The reswlgained from
analytic chemical analysis of all five wild edilftaits establishes that nutritive value of

Tablel Proximate composition of thewild edible fruits collected from M eghalaya state

Proximate composition

Name of the Plant Ash Moisture  Crudefat Crudefibre Proo/teln Carbohydrate  Nutritive value
% % % % 6.05x 0;0 of N % kcal/100g
D. longifolia 16.19+0.02 65.56+0.06 2.39+0.04  1.26+0.02 11.9940.0 68.15+0.10 342.15+0.13
H. erratics 3.46+0.00 82.48+0.0. 1.07+0.0¢  3.240.0£ 3.2€+0.04 88.9¢+0.07 378.5¢+0.62
I. venulosa 3.23+0.02  67.34+0.04 1.29+0.04  4.88+0.04 3.27+0.03 87.31+0.04 374.01+0.28
R. semialata 1.58+0.02 12.15+0.04 5.82+0.03  0.92+0.03 7.86+0.03 83.79+0.11 419.09+0.06
S. axillarig 3.53+0.0:  62.29+0.0 7.3%0.0z  9.35+0.02 1.86+0.04 77.80.15 385.4(0.21

Each value in the table was obtained by calculatmgaverage of three experiments (n=3) and da¢a presented as Mean + SEM

of R. semialatavas maximum (419.09+0.06 kcal /100g) followedSyaxillaris (385.40+0.21 kcal/100g) andH.
erratica (378.56+0.62 kcal/100g)The fruits ofD. longifolia were found to be of less nutritive value (342.13:80
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kcal/100g) but due to high ash and mineral contigritas a very good nutritive value and may be usedodder.
The crude protein contents ranged from 11.99+0.0d %ongifolia) to 1.88+0.04 % in theS. axillarig. The crude
protein content iD. longifolia wasfound to be higher than the protein content in s@ammercial fruits like apple
(0.2%), wood apple (7.1%) and lichi (1.1%) [11heBe indicates that low cost plant samples arg good
sources of protein. Thé&uits of H. erratica, I. venulosa and R. semialatawith high content of available
carbohydrates (88.96+0.07%, 87.31+0.04 % and 8®.19%6 respectively) compared well to that reporfed
almond (10.50%), apple (13.7%), wood apple (18.186)ato (22.6%) and ripe mango (16.9%) [11-12] Hrebe
could be a supplements in feed formulations. Tlrecastent was found lowest R. semialatg1.58+0.02 %) and
highest in D. longifolia (16.19+£0.02%). The fat content in the fruits &. axillaris(7.39+0.02 %) an&. semialata
(5.82+0.03 %) was particularly high and well congzhto that reported for some common fruits like wapple
(3.7%), litchi (0.20%), ripe mango (0.4%) [11]. Theits of S. axillaris containedhe highest amount of crude fibre
(9.35£0.03 %) and the lowest amount is found in théts of R. semialata(0.92+0.03%) and simmilar to
commercial fruits and vegetables like apple (3.2Btdad beans (8.9%), cabbage (2.8%), potato (1.3ptach
(2.5%) [11] . The proximate composition of thesanit were very much comparable to some other aditle
fruits like Morus indica Myrica nagi, Myrica esculenta Parkia roxburghij Prunus nepalensjsTerminalia
bellerica etc, collected from different tribal market of 4fealaya [13].

The edible parts of all plants contain mineralg lgodium, potassium, calcium, manganese, magnesium,zinc
and copper in varying concentration with potasshaving highest concentration and it is shown inl@&b

Table2 Mineralscontent of the wild edible fruits collected from M eghalaya state

Name of the Plant Minerals present mg/g

Na K Ca Mn Cu Fe Mg Zn
D. longifolia 0.38+0.01 20.46+0.11 19.49+0.18 0.12+0.0002 0.01@M 3.000+0.0008 0.91+0.0001 0.51+0.0001
H. erratica 0.17+0.009 2.98+0.21 2.06+0.15 0.03+0.0001 0.0003@2 0.15+0.0001 0.87+0.0002  0.27+0.0002
I. venulosa 0.24+0.01 11.04+0.15 9.18+0.21 0.32+0.0002 0.01®3M2 0.22+0.0002 0.87+0.0015 0.48+0.0001
R. semialata 0.24+0.01 6.10+0.12 3.35+0.09 0.03+0.0001 0.0013@20 0.14+0.0002 0.79+0.0001  0.40+0.0001
S. axillaris 0.81+0.02 10.81+0.20 6.05+0.16 0.05+0.0001 0.05MR 0.37+0.0005 0.85+0.0003  0.30+0.0002

Each value in the table was obtained by calculatimgaverage of three experiments (n=3) and dai& presented as Mean + SEM

High concentrations of sodium (Na) were presemtgirgg from 0.17+0.009 mg'g(H. erratica) to 0.81+0.02 mgg

1 (S. axillarig. The sodium levels of some cultivated vegetahtes fruits vary between 30-1249 mg'kd 1] . The
potassium (K) content was highest in the fruits Bf longifolia (20.46+0.11 mg Q) and least in the fruits df.
erratica (2.98+0.21 mg ¢). Potassium also plays an important role to mefitattion as well as to physical
processes. The proper level of potassium is esddoti normal cell function [14]. Na and K take par ionic
balance of the human body and maintain tissue abitity. Na plays an important role in the trandpof
metabolites and K is important for its diuretiature. The ratio of K/Na in any food is an impottéexctor in
prevention of hypertension and arteriosclerosish Wi depresses and Na enhances blood pressureThB]ratio of
K/Na were significant in the fruits of D. longifolia (53.84),H. erratica (17.52),l. venulosa(46) R. semialata
(25.41) andS. axillaris (13.34)and very much compared with some common fruits (aA#b, papaya ripe 12,
tomato 47.1, beet 3. astanea sativéb6.67, Punica granatum1400.00) [12]. The calcium (Ca) content was
remarkably high in the fruits d. longifolia (19.49+0.18 mg Q) followed byl. venulosa(9.18+0.21 mg @) andS.
axillaris (6.05+0.16 mg §). The calcium levels of some cultivated vegetalles fruits vary between 0.1-1.300
mg g* [11]. Ca constitutes a large proportion of thaéchuman blood and extracellular fluid. It is al®py much
required for the normal functioning of the cardmascles, blood coagulation, milk clotting and tkgulation of
cell permeability [10] . In the tissue of many tgjicalcium is one of the mineral believed to benaportant factor
governing fruit storage quality [14].

Copper is another trace element essential in huboaly where it exists as an integral part of coppeteins
ceruplasmin, the enzyme that catalyzes the oxidatfoiron ion [15] . The sufficient amount of coppg€u) was
present irS. axillaris (0.052+0.0002 mg}, D. longifolia (0.01620.0002 mg§ and inl. venulosa(0.016+0.0001
mg g*). An appreciable quantity of Zinc (Zn) was foutmbe present ranging from 0.27+0.0002 my ¢H.
erratica) to 0.51+0.0001 mgY (D. longifolia ).

Zinc is an essential element in the nutrition ofrlam being where it functions as an integral parhwferous
enzymesincluding some enzymes which play a central rolenitleic acid metabolism. In addition, Zn is a
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membrane stabilizer and a stimulator of the immuesponse. Its deficiency leads to growth failurel soor
development of gonadal function [16] .

The Manganese (Mn) concentrations of the plantiativaried between 0.03+0.0001 to 0.32+0.0002 thgTge
highest Mn values were found in the fruits lofvenulosa(0.32+0.0002 mg §) and appreciable amount of this
element were observed in all other plagutsl our results were in the limits. This elementésy much essential for
haemoglobin formation [10] . Manganese is one ef tfiost important minerals for human physiology dady
requirement for healthy person is 4.50 mg [17] vehy high concentration of iron (Fe) was preserthim fruits of
D. longifolia (3.000+0.0008 mg§) andmoderate amount of iron was presentSn axillaris(0.37+0.0005 mg§
andl. venulosa0.22+0.0002 mgg. This high Fe levels in some wild edible plarttsdged could be clarified with
different soil characteristics of the growing aréadaily Fe requirement of human body is 15 mg treddeficiency
causes some illness like anemia. Wild edible platidied had sufficient and high Fe levels for harhealth [17].
The Magnesium (Mg) concentrations of the plantsisalivaried between 0.663+0.001 to 0.781+0.001 thgTge
highest Mg values was found in the fruitsiaflongifolia (0.91+0.0001mg Q). A very good amount of Mg is also
present in the fruits df venulosa H. erraticaand inS. axillaris.

So the mineral findings of all these plants obtdifeom present study were similar and comparableéh®
commercial vegetables and fruits.

CONCLUSION

The study showed that the wild edible fruits cdlbecfrom Meghalaya State in India were rich in piot available
carbohydrate, total dietary fibre and minerals gstigated and we believe that these fruits couldubed for
nutritional purpose of human being due to theindyautritional qualities and adequate protectioly ipe obtained
against diseases arising from malnutrition.
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